[1] finds the optimal dividend policy is of a barrier type for a jump-diffusion model with exponentially distributed jumps. In this paper, it turns out that there can be two different solutions depending on the model's parameters. Furthermore, an interesting result is given: the proportional transaction cost has no effect on the dividend barrier. The objective of the corporation is to maximize the cumulative expected discounted dividends payout with solvency constraints before the time of ruin. It is well known that under some reasonable assumptions, optimal dividend strategy is a barrier strategy, i.e., there is a level so that whenever surplus goes above the level , the excess is paid out as dividends. However, the optimal level may be unacceptably low from a solvency point of view. Therefore, some constraints should imposed on an insurance company such as to pay out dividends unless the surplus has reached a level . We show that in this case a barrier strategy at optimal. 
I. INTRODUCTION
The optimal dividend problem pioneered in [2] . Since then, there has been a wave of research focusing on finding the dividend payment strategy for the diffusion model and the compound Poisson risk model. In the present papers, the authors provided the solutions of the optimization problems where the companies control their risk before the cash reserves hit or fall below .
0
For the optimal dividend problem of the compound Poisson risk model perturbed by diffusion, many papers focus on integro-differential equations for the expected discounted penalty function, as well as some ruin related functional such as the probability of ultimate ruin, the time of ruin and the surplus before ruin and the deficit at ruin. In these papers, the authors considered the problems within the framework that the dividend strategy is the socalled threshold dividend strategy or the barrier strategy or the multi-layer strategy. Ref. [1] studied the optimality of the dividend policy for the jump diffusion process. In this paper, some further results on the optimal dividend strategy are obtained in section III. Specifically, it turns out that there can be essentially two different solutions depending on the model's parameters. If ε β β 0 − + + < , the optimal strategy is to pay everything in excess of the optimal dividend barrier, whenever the reserve reaches the barrier, and the process continues. The paper also extends the controlled model with considering the existence of the proportional transaction costs. It is shown that the amount of the dividend increases as the proportional rate 1 k − decreases. What is also interesting is that the dividend barrier in the solution of this problem is the same as the barrier without proportional costs. In other words, proportional costs factor has no effects on the dividend barrier.
As for the dividend problems with constraints, [3] considered diffusion process under the restrictions that that the dividends should not be paid out unless the surplus has reached a level . It is shown that in this case a barrier strategy at is optimal. This inspires us to think a question of main interest: can we find the optimal dividend strategy of the compound Poisson risk model with solvency constraints? Or can we find the optimal dividend strategy of the compound Poisson risk model perturbed by diffusion with solvency constraints?
This paper makes the same assumptions as in [3] , but differently formulated because of the model we discuss are the compound Poisson risk model and compound Poisson risk model perturbed by diffusion. The objective is to maximize the discounted dividend payment with solvency constrains before the time of ruin. We solve the problem completely when the individual claim amounts are generally distributed, rather than exponentially distributed.
IV discusses some further results to the control problem when claims are exponentially distributed. In section V, the optimal dividend problem of the compound Poisson risk model with solvency constraints is solved. In section VI, the optimal dividend problem of the compound Poisson risk model perturbed by diffusion with solvency constraints is considered.
II. FORMULATION OF THE CONTROL PROBLEMS
To the op give a rigorous mathematical formulation of timization problem, we start with a filtered probability space 0 { , ,{ } ,P} 
whereδ is the discount rate. The objective is to find the control that maximizes the performance index. We define the value function by
The optimal policy 1 π is a policy for which the following equality is true:
If the company is not be allowed to pay dividends unless the surplus is more than 1 . Mathematically such restriction can be written as
If we impose restrictions of the form that no dividends are allowed to be paid out unless surplus is at least , and the surplus immediately after payment can not be below 1 . In this case, we denote admissible strategy by Π . We define the performance index by
The value function is defined by
The optimal policy 1* c π is a policy for which the following equality is true:
We now enrich the compound Poisson risk model perturbed by diffusion. We denote by 0}.
, we associate a performance functional by
The value function by Π .
The optimal policy 
is not be allowed t .
III. SOME PROPERTIES OF THE VALUE FUNCTION
We start with two lemmas. 
, define a strategy 2
π ′ is a new strategy for x y ≥ . 
From Itô formula, To obtain the solution, we st
complete account of the derivation, we readers should consult with [1] In this section, we assume that the individual claim am So, we obtain 0.
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+ + = (6) and (7), we have 
Denote the left hand side of t quat he e ion (11) 
So, the fact 
In what follows, we use this factorization formula that facilitates solving the optimal dividend problem with solvency constraints. The idea is inspired by [6] . 
